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REINFORCING MATERIAL FOR PROTON CONDUCTIVE MEMBRANE. AND 
PROTON CONDUCTIVE MEMBRANCE USING THE SAME AND FUEL CELL 

Examiner: Suitte 1 0/591 ,066 Art Unit: 1 795 July 8, 2008 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 7, 8, 10, 1 1 , 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nomura et al. (US 2004/0062970) in view of Ino et al. (US 
2006/0068270). 

Regarding claims 1,12, and 13, Nomura discloses a proton-conducting 
membrane comprising a three-dimensional silicon-oxygen structure. It is resistant to 
heat, swells and contracts to a limited extent with changed humidity. The reinforcing 
agent can be fibrous, fibril or porous membrane form (I). The reinforcing agent can 
comprise fluorine resin represented by polytetrafluoroethylene, cyclic polyolefin resin, 
high-molecular-weight polyolefin and inorganic materials, e.g., glass as the materials 
resistant to these severe environments. See paragraph 177 and 178. The fibrous 
materials can comprise a diameter of 3 to 20 |jnn and a length of 1 mm to 10 mm long. 
See paragraph 191-199. Nomura discloses the utilization of E-glass but not C-glass as 
the glass fibrous material. 
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Ino discloses that C-glass and E-glass can be utilized as fibrous materials in the 
production of a non-woven fabric material. See paragraph 24. Therefore, it would 
have been obvious to one of ordinary skill in the art to utilize C-glass in the production 
of the non-woven fabric material in the proton conducting membrane of Nomura 
because Ino discloses that C-glass operates under high temperature and is resistant to 
acid. See paragraph 24. 

Regarding claim 2, Nomura discloses The present invention also provides a 
method for producing the proton-conducting membrane, comprising steps of preparing a 
mixture containing an organic/inorganic hybrid (binder), cross-linkable compound (C) 
and compound (D), the former having 2 or more cross-linkable silyl groups and carbon 
atoms each being bonded to the silyl group via the covalent bond and the latter having a 
cross-linkable silyl group and acid group. See abstract. 

Regarding claim 7, Nomura discloses the weave density is 10 to 50 g/m^. See 
paragraph 209. 

Regarding claim 8, Nomura discloses the thickness of the square weave is 
essentially determined by the above specifications, 20 to 100 |jnn. See paragraph 208. 

Regarding claim 10, Nomura discloses a silanol group (coupling agent) that 
reacts with the organic/inorganic hybrid structure (binder) (A) and acid-containing 
structure (B). See paragraph 180. 

Regarding claim 1 1 , Nomura discloses a quantity of the solution loaded on to the 
membrane was set at 50 g/m.sup.2. See paragraph 436. 
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3. Claims 3, 4, 5, 6, and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nomura et al. (US 2004/0062970) and Ino et al. (US 2006/0068270) 
as applied to claims 1 , 2, 7, 8, 12 and 13 above, and in further view of Fongalland et al. 
(WO 00/24075). 

Regarding claims 3, 4, and 5, Nomura discloses a proton-conducting membrane 
comprising a three-dimensional silicon-oxygen structure as recited in the above 
paragraph. However, Nomura does not disclose a weight percent of an inorganic 
binder. 

Fongalland discloses a binder, i.e. colloidal silica, for use in preparing the 
substrate in the form of a dilute aqueous dispersion, in 1-30 weight percent, preferably 
10 weight percent in aqueous solution. See column 4 lines 5-30. Therefore, it would 
have been obvious to utilize the binder in the formation of the proton conducting 
membrane of Nomura because Fongalland teaches the binder is applied during the 
process for forming the matrix of fibers. 

Regarding claim 6, Nomura discloses a proton-conducting membrane comprising 
a three-dimensional silicon-oxygen structure as recited in the above paragraph. 
However, Nomura does not disclose a weight percent of a fibrous binder to the glass 
fibers. 

Fongalland discloses the binders are mixed before application. The binder can 
comprise colloidal silica:PTFE (fibrous binder) mixed binder. The ratio of silica to 
polymer may be in the range of from 95:5% to 5: 95%, and is preferably in the range of 
90:10% to 10:90%, such as 70:30% to 30:70%, e.g. 50:50%. The mixed binder for use 



Application/Control Number: 1 0/591 ,066 Page 5 

Art Unit: 1795 

in tlie substrate is in tlie form of a dilute aqueous dispersion, such as a 1-30 weigiit 
percent, preferably a 5-20 weight percent e.g. about 10 wt % solids in the aqueous 
solution. See column 4 lines 9-21 . It can be concluded that the fibrous binder are 
composed within the 1-30 weight percent thereby the fibrous binder can be 1-30 weight 
percent of the glass fibers composition. Therefore it would have been obvious to one 
of ordinary skill in the art to utilize the mixed binder comprising the fibrous binder with 
the chemical composition of the proton conducting membrane of Nomura because 
Fongalland teaches applied during the process for forming the matrix of fibers. 

Regarding claim 9, Nomura discloses a proton-conducting membrane comprising 
a three-dimensional silicon-oxygen structure as recited in the above paragraph. 
However, Nomura does not disclose a weight percent of a porosity of the non-woven 
fabric. 

Fongalland teaches a porous substrate can have 50 or at least 75% comprising 
individual pore sizes being greater than 1 pm in at least one direction. See column 5 
lines 10-12. Therefore it would have been obvious to one of ordinary skill in the art to 
utilize the porous substrate with the proton conducting membrane of Nomura because 
Fongalland teaches the substrate comprising the porosity is suitable for use in the 
preparation of a composite membrane for use in a fuel cell. See column 5 lines 13-15. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYANT SUITTE whose telephone number is (571)270- 
3961 . The examiner can normally be reached on Mon-Fri 10-6. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on 571-272-1295. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

BS 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 
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